Understanding and increasing protein stability.
This review surveys the processes leading to loss of protein function and the types of molecular interaction that help stabilize proteins. It considers the effects of organic solvents on stability and the special features of thermophilic proteins. The deliberate manipulation of stability by protein engineering is discussed using the enzyme subtilisin as example. Both random and rational mutations of this protein have led to variants with greatly improved tolerances of high temperatures and organic solvents. One can also use chemical modification to modify protein stability and some of the main approaches are reviewed. The chemical and genetic strategies are complementary and have been combined to stabilize cytochrome c by metal-mediated cross-linking following site-specific mutagenesis. The article concludes by summarizing the beneficial effects of certain additives on protein stability.